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Abstract: The aim of the study was to examine how the psychological, cognitive and social 
dimensions of well-being were constructed regarding Swedish Grade 6 pupils’ school 
experiences, and whether the three constructs differed between pupils. In 2011, major 
educational reforms were implemented in the Swedish school system, which resulted in 
earlier introduction of grades (in 6
th
 Grade), which overall created a stricter high-stakes 
assessment system. In the study, the educational reforms were used to investigate implications 
on pupils’ school-related psychological, cognitive and social well-being, by comparing two 
cohorts of pupils born 1998 (did not experience reform) and pupils born 2004 (experienced 
full reform). The additional variables were sex, educational background and cognitive ability. 
Data were retrieved from the longitudinal project Evaluation Through Follow-Up. 
Confirmatory factor analysis and structural equation modeling were used. The results 
supported the theoretical construction of measurement instruments for psychological, 
cognitive and social well-being. Further, the results indicate that the reforms affected pupils’ 
psychological and social well-being negatively. Girls reported lower psychological well-being 
compared to boys, while pupils’ cognitive ability had particularly strong effects on 
psychological and cognitive well-being. Generally, the effects were stronger for the 2004 
cohort.  
 
Keywords: pupils; psychological well-being; cognitive well-being; social well-being; 
measurement construction.    
 
Introduction  
Children and youths’ mental health and well-being have lately become a more and more 
pressing issue in Sweden. In 2017, the Swedish Government assigned the Public Health 
Agency of Sweden (PHAS) the mission of investigating well-being amongst children and 
youth in Sweden (Government decision S2017/01227/FS), based on the worrying results 
reported from the survey study Health Behaviour in School-aged Children (Public Health 
Agency of Sweden, 2014). PHAS (2014:6; 2018:10) report that the mental illness of 
adolescents in Sweden has increased since the mid 1980ʼs, with psychosomatic symptoms 
such as sleeping problems, depression, headaches and stomach-ache. Moreover, this negative 
development is more extensive in Sweden than it is in the neighbouring countries (ibid.), 
indicating that the development isn’t necessarily a Nordic trend. The development of child 
and youth well-being can, according to PHAS (2018:64), partly be connected to school related 
factors, such as school stress. Seeing that children and youth spend a considerable amount of 
time in school during their compulsory education makes it reasonable to discuss not only 
child well-being, but specifically school-related child well-being. This is supported by 
research findings, for example by Lewis and Frydenberg (2002), whose results indicate that 
the family home and school are the two factors that tend to have most influence on children’s 
well-being.  
 
In the beginning of the 90’s, several major reforms were implemented that changed the 
Swedish educational system profoundly. These reforms included changes such as 
decentralization, criterion-referenced grading with a fail step in upper secondary school 
(National Agency for Education, 2014), independent schools became government funded with 
vouchers for each student (which led to an increased number of independent schools as well 
as increased competition between schools) (Proposition 1991/92:95). In the years around 2011, 
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the liberal government reformed the Swedish educational system in a conservative direction, 
with focus on results rather than learning (National Agency for Education, 2015:244). They 
argued, among other things, that the reforms were implemented in order to increase Sweden’s 
competitiveness in international measurements of student achievement, such as the Program 
for International Student Assessment (PISA), in which the result of Swedish pupils had 
dropped compared to earlier years and to other countries (National agency for Education, 
2010:128). The reform implementations took effect between the years 2009-2012 and 
included several changes in the Swedish educational system.  
 
The problem of pupils’ well-being and mental health is investigated in academic fields such 
as sociology, psychology and social work. However, the term well-being is neither defined 
nor measured consistently between projects, which have created confusion about what is 
actually measured. Academic measurements of well-being can therefore be argued to have a 
problem of validity. Pollard and Lee (2003) argue, for instance, that well-being should be 
understood as a construct that consists of several facets, which means that well-being should 
not be generalized as “well-being” unless all facets are represented in the measurement. An 
incomplete construction and presentation of a measurement instrument could thus mean that 
important nuances are overlooked. Psychological, cognitive and social well-being are 
examples of facets that are a part of the general well-being construct, and these facets will be 
the main focus of the present study.  
 
Purpose and research questions  
The overall purpose of the study is to investigate the dimensionality of the construct well-
being, with specific regards to the psychological, cognitive and social facets of the construct, 
by conducting confirmatory factor analysis (CFA) with data from Evaluation through Follow-
Up (Härnqvist, 2000). Furthermore, comparisons of the construct dimensionality between 
pupils unaffected by the educational reforms and pupils affected by the reforms will be made 
with tests of measurement invariance, with data of Swedish pupils born 1998 and 2004. 
Structural equation modeling (SEM) will be conducted as a last step, to investigate the 
structure of well-being in relation to pre-reform/post-reform schooling, sex, educational 
background and cognitive ability. Specifically, the study intends to answer the following 
research questions; 
 
 How can school-related psychological, cognitive and social well-being for Swedish 
pupils in Grade 6 be constructed, and to what extent are the measurements invariant 
over time? 
 What was the overall effect of the 2011 educational reforms on pupils’ school-related 
psychological, cognitive and social well-being? 
- How did the effect of the reforms vary with sex, educational background and 
cognitive ability? 
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Background of the educational system   
To understand whether or how the school environment might affect school children’s well-
being, a brief review of the Swedish compulsory school system is in order. Here, four of the 
changes regarding compulsory school will be presented. First, and perhaps most importantly, 
prior to the reforms, pupils received grades for the first time during their 8
th
 school year. After 
the reform implementations (2011-12), pupils receive grades for the first time in 6
th
 Grade, 
which is followed by grading assessments every term throughout compulsory school 
(National Agency for Education, 2015:46). This specific reform implementation took effect 
autumn 2012, for Grade 6 pupils (ibid.:50). Second, in Sweden the national tests are today 
introduced in Grade 3 instead of in Grade 5 and 9. The national tests today also include 
testing in more subjects than Swedish, English and Mathematics (ibid.:49). Third, prior to the 
reforms, pupils who did not meet the grade requirements for a passing grade, received no 
grade in the specific subject. After the reforms, the grade Fail was introduced in Swedish 
compulsory school, which means that pupils from the age of 11 face a risk of failing at school 
(ibid.:47). Fourth, the requirements for entering upper secondary school became stricter. Prior 
to the reforms, passing grades in the subjects Swedish, English and Mathematics were 
required to be able to apply to upper secondary school (ibid.:31). After the reforms, pupils 
need passing grades in at least 12 subjects if they are interested in college preparatory 
programs, and 8 passing grades if they are interested in vocational programs (National 
Agency for Education, 2019). In 2018, 15.6 % of Swedish Grade 9 pupils were not qualified 
to enter upper secondary school, according to statistics presented by the Swedish National 
Agency for Education (2018). Overall, the educational reforms have contributed to a school 
system with a stronger focus on tests and results in comparison to the pre-reform school 
system. Grades have been given an even more important role in the Swedish educational 
system and have thus become high-stakes for pupils in the sense that the consequences of 
grades highly affect the possibility of continuing within the educational system in Sweden. 
 
Previous research  
The Public Health Agency of Sweden is not alone in highlighting the connection between 
school-related factors and child and youth well-being, several researchers have contributed to 
the subject of pupils’ well-being. School factors such as high demands, tests and grading have 
been shown to give negative effects on stress and anxiety amongst children and youth (von 
der Embse et al., 2013; Pollard & Lee, 2013; Högberg et al., 2019; Konu et al., 2002; 
Chamberlin et al., 2018).  
 
One of the reasons to study psychological, cognitive and social well-being is because they 
don’t seem to be distributed randomly across populations. Bradburn (1969:5) notes, for 
example, that psychological well-being is unequally distributed across economic and social 
classes, as well as between men and women. Later studies have also shown that girls tend to 
report lower well-being in comparison to boys (Högberg et al., 2019; Nordlander & 
Olofsdotter Stensöta, 2014; Haugland et al., 2001; Sonmark et al., 2016; Giota & Gustafsson, 
2016). However, seeing that well-being in some cases has been inconsistently defined and 
measured (Pollard & Lee, 2003), the opposite result regarding gender effects can also be 
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found (Miller et al., 2013; Pietarinen et al., 2014). Furthermore, studies have shown that 
grades in different ways can have negative impact on pupils’ mental health and self-rating. 
Giota and Gustafsson (2017), as well as Schraml et al. (2011), found that perceived failure 
decreased compulsory school pupils’ self-esteem, which is highly relevant considering the 
current grading system in the Swedish compulsory school, in which it is possible for pupils to 
formally fail in school subjects. Grades are also related to pupils’ academic self-concept 
(Marsh et al., 2007), which has been shown to relate to factors such as anxiety, social 
comparison and perceived self-worth (Marsh, 1986; Marsh, Walker & Debus, 1991; Bong & 
Clark 1999).  
 
Chamberlin et al. (2018) found that grades didn’t function as an intrinsic academic motivation 
for students, but rather engendered extrinsic academic motivation. Extrinsic motivation can be 
described as an externally controlled form of motivation with lack of personal autonomy, 
while intrinsic motivation is autonomously driven (Deci & Ryan, 2000). Intrinsic motivation 
has been shown to positively affect psychological well-being (Bailey & Phillips, 2016), 
conceptual learning and academic persistence (Vansteenkiste et al., 2006) and engagement 
and academic performance (Taylor et al., 2014). In comparison, extrinsically oriented 
motivation has been shown by some researchers to relate to decreased academic persistence, 
achievement and well-being (Ryan & Deci, 2017). Further, research findings show that grades 
contribute to social comparison and competition between peers, which fosters school 
environments that oppose peer solidarity and instead encourage more individualistic 
approaches (Chamberlin et al., 2018; Tannock, 2015). Other studies have examined the effect 
of high-stakes testing and exams on pupils’ mental health. In the Swedish educational system, 
grades are high-stakes, but assessed during a school term instead of during one or a couple of 
exams. Banks and Smyth (2014) found that although high-stakes exams had a negative impact 
on Irish pupils’ school-related stress, well-functioning social relations with peers and teachers 
mitigated the negative effect. West and Sweeting (2003), on the other hand, found that pupils’ 
family occupational backgrounds had significant effects on whether pupils worried about 
matters such as school performance and high-stake exams.  
 
Högberg et al. (2019) suggest that the 2011 educational reforms have affected the health of 
Swedish pupils negatively, as post-reform pupils reported an increase in psychosomatic 
symptoms compared to pre-reform pupils. They also included school-related stress and 
academic self-esteem in the analysis. Only one indicator was used to measure each of the two 
phenomena, however, which could be argued to be a limitation. Nordlander and Olofsdotter 
Stensöta (2014) found a positive association between school grades and general subjective 
well-being for Swedish pupils. However, the measurement instrument didn’t represent the 
multidimensionality of general well-being, and can therefore be argued to not be an adequate 
measure of general well-being. This means that there could be a discrepancy in what is 
presented and what is actually measured. The present study will hopefully contribute to 
further knowledge of the multidimensionality of the construct, in a school context.  
 
Pupils’ school-related well-being and health has been studied, both nationally and 
internationally and often in regard to gender differences. However, the dimensionality of the 
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construct well-being, as well as differences between subgroups of pupils, needs further 
investigation. Little or no research has been made that investigates how school-related 
dimensions of well-being are structured and can be measured. The same goes for whether 
Swedish pupils’ have been negatively affected, regarding psychological, cognitive and social 
well-being, by the 2011 educational reforms. Grades existed and functioned as the selection 
system for higher education before the educational reforms as well, and likely inflicted stress 
and anxiety for 8
th
 and 9
th
 Grade pupils (during the ages of 14-16). However, considering that 
the introduction of testing and grading occurs earlier (during the ages of 12-13) and more 
frequent, it is reasonable to think that pupils’ school-related well-being has been affected for 
that age group. Hopefully, the present study can contribute to definitions and measures of 
psychological, cognitive and social well-being and show the effect of the educational reforms.  
 
Sex, educational background and cognitive ability  
In this section, three subgroups of pupils are presented. These subgroups will later be 
presented as variables and used to study whether they affect school related psychological, 
cognitive and social well-being. To investigate differences between pupils, sex or gender is 
often used as a background variable. Sex is commonly defined as biological sex; while gender 
is understood as socially constructed roles of masculinity or femininity (see e.g. Carl, 2012). 
This variable was collected by Statistics Sweden when the sampled pupils were in Grade 3, 
based on their registered biological sex, meaning that in the present study, sex is the correct 
term to use. As mentioned previously, well-being has in several studies been shown to differ 
between girls and boys (Högberg et al., 2019; Nordlander & Olofsdotter Stensöta, 2014; 
Haugland et al., 2001; Sonmark et al., 2016; Giota & Gustafsson, 2016), which is why sex is 
included as a categorization in the current study. Further, an important category to consider is 
pupils’ educational background. Parents’ educational level functions as an indicator of pupils’ 
social origin, and has been shown to be an important aspect to consider regarding pupils’ 
educational attainment and other academic outcomes (Bukodi & Goldthorpe, 2013). However, 
when studying parents’ educational level together with parents’ income and social status, the 
measurement would give a fuller picture of pupils’ social origin (Bukodi & Goldthorpe, 2013; 
Bukodi et al., 2014). Even so, educational level alone is an important component to include 
when investigating school-related issues, because it says something about the educational 
resources available at home, which can influence educational support and guidance, as well as 
knowledgeable guidance through the educational system (Bukodi & Goldthorpe, 2013).  
 
A third factor that has documented effects on school outcomes is pupils’ cognitive ability. 
Cognitive ability refers to pupils’ ability to perform in academic settings with respect to 
problem solving and knowledge acquisition, but should be distinguished from academic 
achievements, such as school grades or test scores, because they measure different aspects of 
pupils’ academic capability (Chen et al., 2012). Verbal, inductive and spatial tests are 
components that often are included in the cognitive ability term (Svensson, 1964:6). These 
tests are not a part of the Swedish school curricula, and are thus not something pupils have 
trained specifically for. Research (e.g. Marsh, 1990) shows that cognitive ability has direct 
and positive effects on academic achievement and academic self-concept, while Stoeger and 
Ziegler (2010) found that cognitive ability affects pupils’ academic self-efficacy and 
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motivation positively. Academic self-concept and self-efficacy are terms of academic self-
perception, that is, pupils’ beliefs and thoughts of their own academic ability (Marsh, 1990). 
Further, Svensson (1964:36) found evidence of a relation between social groups and cognitive 
ability, indicating that socioeconomic status influence pupils’ cognitive ability positively. 
Next follows a theoretical presentation of psychological, cognitive and social well-being.  
 
Theory and concepts 
Pollard and Lee (2003) discusses the dimensionality of the well-being construct. According to 
their compilation of the literature, general child well-being is constructed of five main facets: 
the psychological, cognitive, social, economic and physical facets. In the current study, the 
psychological, cognitive and social facets of well-being are accounted for, leaving the 
economic and physical facets out due to data limitations and project demarcation. In the 
present study, well-being refers to pupils’ coping mechanisms of everyday school events. 
That is, how pupils are affected by everyday difficulties in school. The constructed well-being 
measurements are therefore not a measure of severe mental illnesses, such as depression, in 
the present study. Furthermore, it is the subjective form of well-being that is of interest in the 
present study, namely pupils’ own reports of their school experiences (Angner, 2010; Pollard 
& Lee, 2003).     
 
Psychological, cognitive and social well-being should, according to Pollard and Lee (2003), 
be measured by indicators that say something about children’s emotions and mental health or 
mental illness. In the school-related versions of the three facets, the indicators should 
reasonably be defined as school-related emotions and school-related mental health or illness.   
 
Three facets of well-being  
Psychological well-being  
The psychological well-being facet should, according to Pollard and Lee (2003), be measured 
by indicators that say something about children’s emotions and mental health or mental 
illness. Anxiety, distress, nervousness, stress and self-esteem are examples of psychological 
well-being indicators (ibid.). For these indicators to say something about school-related 
psychological well-being, they should reasonably be related to and studied in a school 
context. The emotions and mental health or mental illness, expressed through the mentioned 
examples of indicators, should therefore be directly connected to school. For example, school-
related stress could be caused by events at school or expectations on certain performance from 
surrounding people.  
 
Cognitive well-being  
Cognitive well-being refers to a well-being that is related to individuals’ intellectual 
capability and the opportunities or limitations it entails (Pollard & Lee, 2003). That is, 
cognitive well-being isn’t a reference to actual intellectual capacity, but rather how 
individuals’ perceive that their own capability is functioning in an intellectual context, such as 
school. Clearly, cognitive well-being is already in its natural state a construct that captures 
well-being in a school context. Cognitive well-being is often measured by indicators such as 
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self-concept of academic ability, perceived academic incompetence, ability to concentrate or 
emotions connected to academic achievement (ibid.). In short, school-related cognitive well-
being can be understood as pupils’ emotions concerning their cognitive functioning in the 
school context.  
 
Social well-being 
Social well-being can be understood as having supporting and well-functioning social 
relationships (Pollard & Lee, 2003). Individuals who feel that they are able to develop and 
maintain satisfying and healthy relationships with the surrounding people tend to have high 
social well-being, while individuals who feel the opposite are more likely to experience social 
isolation and because of that are more exposed to depression and lack of well-being (Bandura 
et al., 1996). Relationships with peers and family are examples of social relationships that 
tend to be important for social well-being (Pollard & Lee, 2003). According to Pollard and 
Lee (2003), this facet of well-being is often measured by indicators such as peer problems, 
anti-social behaviour, social support and social acceptance. Translated into a school context, 
the indicators should reasonably say something about how pupils perceive their peer and 
student-teacher relationships.  
 
In all, the literature shows some inconsistent results and lacking of a “standard” definition of 
general well-being, as well as of the different dimensions, which leads to an inconsistent 
discussion of child well-being. Next, the methodology of the study will be presented.  
 
Methodology  
The study used a cross-sectional secondary questionnaire data design, to investigate school-
related psychological, cognitive and social well-being with two samples of Swedish pupils 
born 1998 and 2004. The quantitative methods confirmatory factor analysis (CFA) and 
structural equation modeling (SEM) are employed in the present study. To conduct the 
analyses the following statistical software programs were used; IBM SPSS Statistics 26.0 was 
used for data management, descriptive analysis and graph making, while Mplus 7 (Muthén & 
Muthén, 1998-2012) was used for modeling and data analyses. First, the participants, 
procedure of data collection, background variables and measurement instrument will be 
presented, followed by methods of analysis and the modeling of measurement- and structural 
models.    
 
Participants  
Data were retrieved from the Swedish longitudinal database Evaluation through Follow-up 
(ETF) (Utvärdering genom Uppföljning) (Härnqvist, 2000). The sampling was a two-step 
stratified procedure, where municipalities were selected in the first step and catchment areas 
in the second step. In the present paper, questionnaire data collected from the two cohorts 
with Swedish pupils born 1998 (N = 9180) and 2004 (N = 9775) were used, when the pupils 
in both cohorts were of the age 12-13 in Grade 6. The samples are 10 % of the populations, 
and are nationally representative of their respective population. The two cohorts were chosen 
because the pupils in the 1998 cohort were in the school system before the educational 
reforms were implemented and did thus not experience the stricter assessment system. The 
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2004 cohort, on the other hand, was in the school system after the reforms were implemented 
and did therefore experience the stricter school system. Examinations of the self-reported 
well-being from the two cohorts thus enable comparisons of pupils’ school-related well-being 
prior and post the 2011 reform implementations. The sampled pupils answered identical 
questions over cohorts, which further enables comparisons across cohorts.  
 
Procedures 
The database consists of register and questionnaire data, compiled by Statistics Sweden for 
nationally representative samples of individuals born between 1948 and 2004, approximately 
every fifth year (Härnqvist, 2000). Background variables, such as sex, age and parents’ level 
of education, were collected when the pupils were in the 3
th
 Grade by Statistics Sweden. 
Questionnaire data for the ETF project were collected for the first time when the pupils had 
started 6
th
 Grade. The questionnaire data for the 1998 cohort were collected spring 2011 (prior 
to the educational reform implementations), while the questionnaire for the 2004 cohort were 
collected spring 2017, when the reform concerning earlier grades had been active for about 4-
5 years.  
 
Cohort, sex and educational background  
The background variables used as independent variables in the study are cohort, sex and 
educational background. The data were retrieved by Statistics Sweden when the pupils had 
entered Grade 3. Cohort is coded as a dichotomous dummy variable and is operationalized as 
year of birth with the values 0 = pupils born 1998 and 1 = pupils born 2004. Similarly, sex is 
coded into a dichotomous dummy variable, with the values 0 = boy and 1 = girl. Family 
educational level is operationalized as the educational level of the highest educated parent (it 
doesn’t have to be a biological parent). It has 5 categories, 1 = pre-secondary education, 2 = 
Vocational preparatory two- or three-year upper secondary education and two-year study 
preparatory upper secondary education, 3 = Three-year study preparatory upper secondary 
education and post-secondary education less than two years, 4 = Two or three years of college 
education, 5 = College education covering four years or more. Originally, the variable has an 
additional category, “Data not available”, which has been coded as missing observations.    
 
Cognitive ability 
The fourth independent variable used in the study is cognitive ability (COGN). It is an 
interval scale variable operationalized by three added variables that each represent a test of 
cognitive ability (Svensson, 1964:6). The tests are the following: vocabulary antonyms, a 
spatial- and an inductive test. The test of vocabulary antonyms is a measure of verbal ability. 
The pupils are presented with a word and are asked to choose between four alternative words 
to find the word that is an antonym to the first word (ibid.). The spatial test is designed as a 
paper folding test, where the pupils are presented with a picture of an unfolded paper figure 
and thereafter asked to choose among four alternatives of folded figures, to find the matching 
one (ibid.). The last test is the inductive test, which is designed as a test of number series. The 
pupils are asked to find the pattern in six presented numbers, to continue the number pattern 
with two more numbers (ibid.). These three tests are conducted at the same time as the 
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questionnaire in Grade 6. The cognitive ability variable is standardized into z-scores, in order 
to make the results more comprehensible. 
 
Instrument  
The measurement instruments were first composed based on theory and then further 
investigated with confirmatory factor analysis. They consist of three latent factor variables, 
psychological, cognitive and social well-being. Every factor consists of a number of 
questionnaire items (see Table 1), on 5-point Likert scales. The items function as measurable 
indicators of theoretical latent factors. Psychological well-being is operationalized by four 
indicators that are connected to school-related stress and worries, which is in line with 
previous research (Pollard & Lee, 2003). Cognitive well-being is operationalized by six 
indicators that are connected to cognitive functioning and behaviour in school, as well as 
academic self-concept in Swedish, English and Mathematics. Social well-being is 
operationalized by four indicators that says something about pupils’ social relations within 
school, both with peers and teachers, as well as in different contexts, such as in the classroom 
and during breaks. The variables are coded so that the higher the value, the greater well-being. 
 
 
 
Methods of analysis 
In this section, the methods of analysis utilized in the study are presented, as well as the 
procedures of implementing the methods.   
 
Table 1. Questionnaire items 
Items  Answers (5-point scales) 
Psychological well-being  
How true are the following? I worry about things that happen in school Always – never  
How true are the following? I worry about tests on homework  
How true are the following? I worry about how I am going to pass exams  
How true are the following? Experience stress  
  
Cognitive well-being  
How true are the following? Find it difficult to concentrate in lessons Always – never  
How true are the following? I normally manage to do the tasks that I am given  
How true are the following? I find it difficult to keep up in lessons  
How good do you think you are in the following subjects? Swedish Very poor – very good 
How good do you think you are in the following subjects? English  
How good do you think you are in the following subjects? Mathematics  
  
Social well-being  
How true are the following? I have friends who I can be with Always – never  
How do you like your current class? Very poor – very good  
How do you like the teachers?  
How do you like it during breaks?  
Note: The questionnaire items were answered on 5-point Likert scales.  
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Descriptive statistics  
As a first procedure, descriptive analyses were conducted in IBM SPSS Statistics 26.0, to 
investigate trends in the data. In order to see how the observations were distributed, frequency 
distributions were scrutinized. Additionally, the internal consistency of the items was 
estimated with Cronbach’s alpha.  
 
Introduction to confirmatory factor analysis  
To conduct the proposed study, confirmatory factor analysis (CFA) was used as the first 
method of analysis. CFA is a theory driven statistical method, that is useful for investigations 
of the relation between indicators (observed variables) and latent factors (unobserved 
variables) (Brown, 2015:10; Harrington, 2009:3; Muthén & Muthén, 1998-2017:55). Factors 
are theoretically constructed variables, often built by questionnaire items, and are suitable to 
use as measurement instruments in analytical methods such as structural equation modeling 
(SEM). The purpose of using CFA in the current study was to test if the data fitted the 
theoretically assumed measurement models of the three constructs of well-being 
(psychological, cognitive and social well-being). That is, to test the construct validity of the 
measurement models. Construct validity refers to whether a measurement model measures 
what is theoretically intended and can be divided into two parts; convergent validity and 
discriminant validity (Brown, 2015:2). Convergent validity refers to the relation between the 
indicators that are set to a certain factor. The factor loadings should therefore indicate 
appropriately strong interrelations, for the convergent validity to be adequate. Regarding 
discriminant validity, neither factors nor indicators, which theoretically belong to different 
factors, should have a strong interrelation. For instance, if two factors have a correlation of 
around or above .80 to .85, the reason could be that they aren’t two separate factors but rather 
measure the same phenomenon (ibid.:28).  
 
The relation between factor and indicator can be understood as the relation between 
independent and dependent variables, respectively, because latent factors are assumed to be 
the cause of the variance in the observed indicator (Harrington, 2009:17). The observed 
variables are influenced by the latent construct in the factor, meaning that they are interrelated 
because they are caused by the same latent construct (Brown, 2015:10). The estimate of the 
relation between factor and indicator, factor loading, can be understood as a regression 
coefficient (ibid.). Factor loadings can range from -1 to 1 and the further it is from 0, the 
stronger the relation between indicator and factor. As a minimum, factor loadings should be 
over .30, but preferably around at least .50-.70 (Harrington, 2009:17). From the factor 
loadings, common and unique variance of the factors was calculated.  
 
Multiple-groups CFA 
To test whether the factor structures were invariant across subgroups of pupils, measurement 
invariance was tested with multiple-groups CFA. With multiple-groups CFA models, it is 
possible to investigate if there are group similarities or differences regarding the measurement 
structure (Vandenberg & Lance, 2000). Testing measurement invariance with multiple-groups 
CFA have advantages compared to more traditional methods, such as ANOVA. With the CFA 
approach, for example, measurement error is adjusted for when estimating factor means, 
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variances and covariances, which contributes to the statistical strength of multiple-groups 
CFA (Brown, 2015:267).        
 
Configural, metric and scalar invariance have been investigated. Configural invariance refers 
to equal factor structures across groups (Brown, 2015:242), meaning that the number and 
pattern of factors and factor loadings, respectively, are constructed to be identical across 
groups. At this stage, two models were run. One in which the factor loadings were restricted 
to have equal patterns of fixed and free components across groups and one that varied freely. 
This to control that the restricted model was not significantly worse than the freely estimated 
model, as well as controlling whether the restricted model fitted the data (Marsh et al., 2018). 
Metric invariance refers to equal factor loadings across groups, which means that the factor 
loadings should have approximately the same value across groups in order to be invariant 
(Brown, 2015:243). Similar to the configural model testing, two models were run to test 
metric invariance, one in which the factor loadings were constrained to be equal across groups 
and one that was estimated freely, to control that the constrained model was not significantly 
worse compared to the freely estimated model and that it fitted the data (Marsh et al., 2018). 
If the constrained model fits the data, the metric model is invariant and the indicators can thus 
be said to relate equally to the factors across groups, which further enables comparisons of 
factor variances (Brown, 2015:243). The third test, scalar invariance, refers to equal indicator 
intercepts across groups. It means that the indicator intercepts should be of the same value 
across groups in order for the measurement to be scalar invariant (Brown, 2015:243). Two 
models were compared to test scalar invariance, one in which the indicator intercepts were 
constrained to be equal across groups and one which was estimated freely, to control that the 
constrained model didn’t have a significantly worse fit than the freely estimated model 
(Marsh et al., 2018). In order to compare factor means across groups, the scalar model needs 
to be measurement invariant across groups (Brown, 2015:243). However, scalar invariance is 
many times difficult to achieve with real data (Muthén & Asparouhov, 2013; Asparouhov & 
Muthén, 2014; Marsh et al., 2018). When groups answer significantly different on 
questionnaire items, such as between cohort differences, there will be scalar non-invariance.  
 
Introduction to structural equation modeling  
The measurement model constructed with CFA laid the groundwork for the next step, 
structural equation modeling (SEM), in which additional structural models were constructed. 
SEM is thus built by two types of models, a measurement model and a structural model 
(Jöreskog, 1993; Byrne, 2012:14). The measurement model is constructed with CFA, as 
previously described, and consists of relations between manifest and latent variables. The 
structural model, on the other hand, defines the relationships between the latent factors with 
structural regression coefficients. The structural regression coefficients in SEM have the same 
function as ordinary regression coefficients, namely identifying the effect of one variable on 
another (Byrne, 2012:11). SEM can be understood to consist of several statistical techniques, 
such as path analysis and multiple regression, which contributes to the benefits of the method. 
Other strengths of SEM is the ability to conduct analyses with both manifest and latent 
variables, either as predictor or outcome variables (Kline, 2015:13), as well as the possibility 
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of testing both direct and indirect effects, and testing for reciprocal relations between the 
model variables (Gustafsson, 2009:269).  
 
Model specification  
The measurement models are theoretically constructed, meaning that theoretical assumptions 
of the latent factors guided the use of indicators. In a CFA model, the parameters need to be 
considered when specifying a model. A parameter can be understood as population 
characteristics and can be specified in three different ways; free, fixed and constrained 
(Brown & Moore, 2012:365). With a free parameter, the analysis finds the ideal values that 
have limited discrepancy between observed and predicted covariance, whereas a fixed 
parameter is manually specified to a certain value. The constrained parameter is neither set to 
be of a certain value, nor free to be of any value. Instead, a restriction is set on the predicted 
values of the solution, which needs to be fulfilled (ibid.). When conducting measurement 
invariance evaluation, constrained parameters are used in relation to unconstrained 
parameters.  
 
The metrics (or units of measurements) of the latent variables are fixed by one marker 
indicator per factor, meaning that the metric of the marker indicator is transferred to the 
factor. The three marker indicators were selected by default in Mplus (Muthén & Muthén, 
1998-2017). Further, the construction of the structural model is similarly based on theoretical 
assumptions. The measurement model consists of the three latent factor variables; 
psychological, cognitive and social well-being, and 14 indicators. The first structural model 
consists of the three latent factors and the three background variables sex, educational 
background and cognitive ability (see Figure 1), while cohort is added in the second structural 
model. Latent variables are represented by circles and ellipses in the models, while manifest 
variables are represented by squares.  
 
 
Figure 1. Model specification of the structural equation model with a 3-factor measurement model   
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Model estimation  
To estimate the parameters in the identified models, the estimator MLR has been used. MLR 
is a robust maximum likelihood estimator, which means that it finds the set of parameters 
which differs the least between the predicted and the observed parameter estimates in the 
variance- covariance matrix (Brown, 2015:62). A robust estimator is suitable to use for 
managing non-normal distribution, because it corrects the model estimates and standard errors 
for non-normality in the sample (Muthén & Muthén, 1998-2017:668; Brown, 2015:65). 
Further, the type = complex option is used in the input analysis command, together with the 
cluster option in the input variable command, enabling corrections of the standard errors and 
tests of model fit that, for example, accounts for observations that aren’t independent (Muthén 
& Muthén, 1998-2017:57). 
 
Model evaluation  
To test how well the models fits the data, model fit information have been estimated. The 
following goodness-of-fit indices are used: root mean square error of approximation 
(RMSEA), confidence intervals for RMSEA, comparative fit index (CFI), Tucker-Lewis 
index (TLI) and standardized root mean square residual (SRMR). RMSEA evaluates how well 
a model fits in the population and should be equal or below .06 to be considered acceptable 
(Brown, 2015:74), while the confidence intervals suggest the accuracy of the RMSEA 
estimate. CFI is a comparative index that measures the specified model in relation to a 
restricted baseline model, while the TLI is a measure of unnecessary model complexity 
(ibid.:73). Both CFI and TLI should be around .90-.95 to indicate a good model fit. Lastly, 
SRMR measures the average difference between the predicted correlations and the observed 
correlations and should be equal or below .08 to be considered acceptable (ibid.:74). 
Additionally, statistical significance of model parameter estimates will be evaluated (Brown 
& Moore, 2012:369).    
 
Ethics  
Participants in the ETF project are protected by secrecy and the data have been collected and 
handled in accordance with the Data Protection Directive (Central bureau of Statistics, 2011; 
Berndtsson & Svensson, 2012), which is in line with the ethical principles of the Swedish 
Research Council (2017:72). It is therefore not possible to find out about the identity of the 
participants in the ETF project. Since the participants weren’t of age when participating in the 
project, both the pupils and the parents were informed about the purpose of the project, as 
well as that participation was voluntary and anonymous. Additionally, the current thesis is 
carried out transparently regarding design, method and results. Consequently, the four 
principles stated by the Swedish Research Council (2017:13) and ALLEA (2017); 
information, consent, confidentiality and utilization, are met.   
 
Results  
In this section, the results from the analysis will be presented in four steps: descriptive 
statistics; measurement modeling (CFA); measurement invariance and lastly; structural 
equation modeling (SEM). The results presented here will then be theoretically analysed in 
the discussion.  
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Descriptive statistics 
Internal missing is the primary type of missing observations, meaning that participants have 
skipped either certain or all questions in the questionnaire (Berndtsson & Svensson, 2012). In 
the 1998 cohort, 18.5% of the observations are missing in the cognitive ability test, while 46% 
of the observations are missing in the 2004 cohort. Regarding the questionnaire, in the 1998 
cohort, 17.3-18.6% of the observations are missing, while 46.6-48.1% of the observations are 
missing in the 2004 cohort (see Table 2). The number of internal missing observations is thus 
greater in the 2004 cohort than it is in the 1998 cohort. The number of observations for the 
1998 cohort are N = 7476 in the cognitive ability test and N = 7516-7591 in the questionnaire 
items. For the 2004 cohort, the number of observations are N = 5097 in the cognitive ability 
test and N = 4895-5040 in the questionnaire items. Sex and educational background are 
background variables collected by Statistics Sweden, which means that they have no internal 
missing. The missing of 0.5% (1998) and 0.7% (2004) in the educational background variable 
represent the response option “Data not available” which has been coded as missing.  
 
Further, the 2004 cohort has a somewhat higher mean in the cognitive ability variable than the 
mean in the 1998 cohort, suggesting that low-performing pupils in the 2004 cohort did not 
respond in the same extent as high-performing pupils. To control if the missing data in the 
2004 cohort were skewed, a calibration weight was used. This revealed that there was a minor 
skewness but it did not affect the estimates considerably. The internal consistency of the 
factor indicators was measured with Cronbach’s alpha, and the estimates are as follows, for 
the 1998 and 2004 cohorts respectively; psychological well-being = .74/.79, cognitive well- 
being = .68/.68 and social well-being = .73/.75. The internal consistency of the items in the 
cognitive well-being factor is just below the value of .7, which often is acknowledged to be 
the minimum of an acceptable value (Field, 2013:709). However, seeing that the measure of 
internal consistency in this case is a way to describe the data rather than a part of the main 
analysis, the somewhat low estimate doesn’t have to be considered a problem. Consequently, 
the scale reliability is overall acceptable.    
 
Confirmatory factor analysis  
Presented in Table 3 are the standardized factor loadings and goodness-of-fit estimates for the 
confirmatory factor analyses conducted separately for the two cohorts. The factor loadings for 
Table 2. Descriptive statistics for the manifest variables; sex, educational background, cognitive 
ability and questionnaire data, for two cohorts of pupils born 1998 and 2004.  
Variables N % missing M SD 
 98 04 98 04 98 04 98 04 
 Girls Boys Girls Boys       
SEX 4454 4721 4651 4786 0.0 0.0     
Educational Back. 9144 9379 0.5 0.7     
Cognitive Ability 7476 5097 18.5 46.0 64.90 67.13 16.75 17.71 
Questionnaire data         
14 items  7516-7591 4895-5040 
17.3-
18.6 
46.6-
48.1 
    
Note: The questionnaire data contain missing on every item to approximately the same amount.     
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the psychological well-being factor indicate that all four indicators have a strong influence on 
the factor in both cohorts and specifically in the 2004 cohort. The factor loadings for the 
cognitive well-being factor indicate that the cognitive factor has a somewhat lower influence 
on the indicators than for the psychological factor. The factor loading for the item self-
concept in English is .27 for the 2004 cohort, which is below .30 and could thus be regarded 
as having a too weak influence on the cognitive factor to be included. However, seeing that 
the nature of the current study is comparative, the factors must be identically structured 
between the two cohorts, for differences in well-being to be properly compared. The other 
factor loadings indicate an acceptable to good fit for both cohorts, with factor loadings 
ranging from .32 to .70. The factor loadings for the social well-being factor indicate that the 
indicators have a stable relation with the factor. Overall, the factor loadings imply an adequate 
convergent validity of the measurement models. 
 
To further evaluate the construct validity and specifically the discriminant validity, factor 
correlations are presented. For the cohorts 1998 and 2004 respectively, the psychological 
factor has a correlation of .66/.65 with the cognitive factor and .40/.38 with the social factor; 
while the cognitive factor and the social factor have correlations of .42/.42. The psychological 
and cognitive factors thus have more to do with each other than with the social factor. They 
are not, however, on the level of correlation that indicates poor discriminant validity (Brown, 
2015:28). The acceptable levels of convergent validity and discriminant validity indicate that 
the constructs are valid, meaning that the measurement models measures what is theoretically 
intended. The two measurement models both have good model fit, with RMSEA below .60 
and CFI above .90. To compare, a model in which all three factors were included as one was 
Table 3. Standardized factor loadings for the 3-factor measurements models, for each cohort 
separately. Indicator intercepts in parentheses. 
Indicators 
Psychological w-b Cognitive w-b Social w-b  
98 04 98 04 98 04 
Worry school .61 (3.46) .66 (3.11)     
Worry tests on homework .70 (3.47) .70 (3.22)     
Worry pass exams .68 (2.69) .74 (2.55)     
Stress .60 (3.57) .67 (2.71)     
Hard to concentrate   .63 (3.58) .66 (2.89)   
Manage tasks    .48 (7.04) .50 (5.50)   
Difficult to keep up   .68 (4.22) .70 (3.61)   
Good SWE   .35 (6.03) .32 (4.95)   
Good ENG   .34 (4.73) .27 (3.92)   
Good MATH   .44 (4.57) .44 (3.72)   
Have friends     .59 (8.01) .58 (6.22) 
Like current class     .79 (5.66) .76 (4.69) 
Like the teachers      .48 (5.10) .52 (4.52) 
Like it during breaks     .75 (6.88) .80 (5.52) 
Note: All estimates are significant on the .001 level. Goodness-of-fit for 1998: RMSEA = .057 [C.I .055-.060] 
CFI = .905 TLI = .878 SRMR = .045. Goodness-of-fit for 2004: RMSEA = .054 [C.I. .052-.057] CFI = .922 
TLI = .900 SRMR = .043 
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estimated for each cohort. The goodness-of-fit estimates for these models were unacceptable, 
which gives further evidence of the multidimensionality of the well-being construct.   
 
Moreover, the tests of measurement invariance with multiple-groups (see Table 4) show that 
the configural (equal factor structure) and metric (equal factor loadings) invariance models 
have good model fit, with a somewhat low TLI, while the model fit for the scalar model 
(equal indicator intercepts) slightly decreases. The χ2 difference testing between the models 
further suggests that the difference in model fit between the configural and the metric model 
is appropriately low, while the differences of 837 and 794 χ2 between the scalar model and 
the configural- and metric models, respectively, are high. However, RMSEA indicates 
acceptable model fit for the scalar model, which implies that the scalar model is acceptable 
but not perfect. That is, the indicator intercepts does not differ significantly between the two 
cohorts. As stated previously, however, perfect scalar invariance is difficult to achieve 
(Muthén & Asparouhov, 2013; Marsh et al., 2018) 
 
Structural equation models  
In table 5, the first structural equation model is presented with the two cohorts separated in 
order to compare the effect of the background variables on the latent factors (psychological, 
cognitive and social well-being) for pupils born 1998 and 2004. The relation between the 
factors was accounted for in the models. Girls in both cohorts have reported lower 
psychological well-being compared to boys in their respective cohort, but the sex differences 
are greater in the 2004 cohort. While sex does not have a significant effect on cognitive well-
being for the 1998 cohort, the effect on the same factor in the 2004 cohort is significant and 
negative, meaning that 2004 girls have reported lower cognitive well-being compared to the 
boys in their cohort. Further, sex has negative effect on social well-being in both cohorts, 
meaning that girls in both the 1998 and the 2004 cohort have reported lower social well-being 
compared to boys in their respective cohort. The difference is, however, greater in the 2004 
cohort, meaning that the effect of sex is more distinguishable in the 2004 cohort than in the 
1998 cohort. Regarding pupils’ educational background (EdBack), the only significant effects 
Table 4. Tests of measurement invariance of psychological, cognitive and social well-being of 
pupils born 1998 and 2004, with unstandardized parameter estimates. 
Model  χ2 df  RMSEA (90% CI) SRMR CFI TLI 
Single-group solutions       
1998 (n = 7670) 1855*** 71 .057 [.055-.060] .045 .905 .878 
2004 (n = 5051) 1130*** 71 .054 [052-.057] .043 .922 .900 
Measurement invariance       
Configural 2977*** 142 .056 [.054-.058] .045 .912 .888 
Metric 3001*** 153 .054 [.052-.056] .047 .912 .895 
Scalar 3876*** 164 .060 [.058-.061] .051 .885 .873 
Metric vs Configural 59*** 11       
Scalar vs Configural 837*** 22     
Scalar vs Metric 794*** 11     
Note: N = 12 721.  
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are found on the cognitive well-being factor. The positive estimates indicate that higher 
education relate positively to pupils’ cognitive well-being in both cohorts. Educational 
background does not have any significant effects on psychological and social well-being.  
 
Cognitive ability (COGN) has positive and significant effects on psychological well-being in 
both cohorts, meaning that pupils who performed higher on the cognitive ability tests tended 
to report higher on the psychological well-being items. The effect of cognitive ability is, 
however, greater in the 2004 cohort, meaning that cognitive ability became more important 
for pupils’ psychological well-being. The same goes for the effect of cognitive ability on 
cognitive well-being. The effects are positive, significant and strong for both cohorts. The 
difference in effects across cohorts is, however, extensive. This indicates that cognitive ability 
became even more important for cognitive well-being in the 2004 cohort. See Figure 2 for a 
visual presentation of the estimates. The two SEM models both fit the data, with a RMSEA of 
.058 [C.I. 0.056-.060] for the 1998 model and .062 [C.I. 0.060-.065] for the 2004 model.   
 
 
Figure 2. Structural equation models, with the cohorts 1998 (bold font) and 2004 (normal font) in two 
separate models. Background variables are sex, educational background (EdBack) and cognitive 
ability (COGN). 
Table 5. Structural equation models with standardized factor coefficients. The cohorts were 
estimated in separate models. Latent factors are psychological, cognitive and social well-being.  
 Psy w-b Cogn w-b Soc w-b RMSEA/SRMR  
 98 04 98 04 98 04 98 04 
SEX
1 
-.23 -.29 -.02
ns
 -.10 -.03* -.10   
EdBack
 
.01
ns
 -.00
ns 
.07 .07 .00
ns
 .02
ns
   
COGN
 
.18 .20 .37 .50 -.01
ns
 .10   
Model fit       .058/.046 .062/.049 
Note: 
1
Boys are the reference.
 
 Educational background (EdBack), cognitive ability (COGN). All estimates are 
significant on the .001 level when no marking is presented. * p≤.05.  
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In the second structural equation model (see Table 6), the two cohorts were included in the 
same models as a dummy coded variable (0 = 1998, 1 = 2004) as an additional background 
variable, in order to investigate the direct effect of cohort on the latent factors. Further, a fully 
saturated model with interaction terms was estimated to control for possible moderation 
effects, whereof the two significant interaction terms are presented. In model 1, cohort has a 
significant and negative effect on both psychological and social well-being, meaning that 
pupils belonging to the 2004 cohort have reported lower well-being, compared to pupils 
belonging to the 1998 cohort. The effect of cohort is strongest on psychological well-being, 
with a coefficient estimate of -.20. The effect of cohort on cognitive well-being, on the other 
hand, is significant and positive, indicating that 2004 pupils have reported higher cognitive 
well-being, compared to the 1998 pupils. The remaining coefficient estimates in model 1 are 
in line with the previously presented estimates, when considering that the effects of two 
distinct groups have been collapsed. By collapsing two separate groups who had different 
contexts to relate to, goodness-of-fit is affected negatively. With RMSEA on .082 [C.I. 0.081-
.084], CFI on .736, TLI on .660 and SRMR on .057, the model can’t be said to fit the data 
well. Even so, the model fills an important role in evaluating the effect of birth cohort on the 
latent factors.   
 
When interacted together in model 2, high values in the interaction term Cohort*SEX (girls 
born 2004) are negatively related to psychological- and social well-being, in comparison to 
the reference groups. The interaction effect mitigates the strengths of the original and separate 
relations, from model 1. This indicates that the negative effect of cohort, and by implication 
the reform of 2011, is larger for girls than for boys. Further, high values in the interaction 
term Cohort*SEX have a positive relation to cognitive well-being, in comparison to the 
reference groups. The relation between Cohort and cognitive well-being is somewhat 
mitigated by this, and it fully rules out SEX as a single explaining variable to cognitive well-
being. Girls in the 2004 cohort have thus reported somewhat higher on the cognitive well-
Table 6. Structural equation model with standardized factor coefficients. Both cohorts were estimated in the same 
model. Latent factors are psychological, cognitive and social well-being.  
Variables Model 1 Model 2 Model 3 
 Psy w-b 
Cogn  
w-b 
Soc w-b Psy w-b 
Cogn  
w-b 
Soc w-b Psy w-b 
Cogn  
w-b 
Soc w-b 
Cohort
1 
-.20*** .16*** -.12*** -.12** .12*** -.09*** -.21*** .16*** -.12*** 
SEX
2 
-.23*** .05*** -.06*** -.14*** .01ns -.03* -.23*** .05*** -.06*** 
EdBack .01ns -.06*** .00ns .01ns -.06*** .01ns .01ns -.06*** .01ns 
COGN .22*** -.39*** .04*** .22*** -.39*** .04*** .23*** -.32*** -.01ns 
Cohort*SEX    -.16*** .07*** -.06**    
Cohort*COGN       -.02ns -.11*** .07*** 
RMSEA/SRMR .082/.057 .084/.057 .081/.056 
Note: 
1 
Pupils born
 
1998 are the reference, 
2
Boys are the reference. Educational background (EdBack), cognitive ability 
(COGN). *** p≤.001, **p≤.01, *p≤.05. 
 19 
 
being scale, compared to boys within their cohort, as well as to boys and girls in the 1998 
cohort.  
 
In model 3, the interaction term Cohort*COGN has significant effects on cognitive- and 
social well-being only. The estimate for the single term COGN on social well-being is non-
significant, meaning that for the 1998 cohort, the variable does not have a significant effect on 
social well-being. Otherwise, the original and separate effects remain approximately of the 
same strength. The negative estimate of the interaction term on cognitive well-being (see 
Figure 3), suggests that pupils in the 2004 cohort, with lower cognitive ability, reported lower 
cognitive well-being compared to pupils in the 1998 cohort with the same cognitive ability, as 
well as compared to pupils with higher cognitive well-being, within both cohorts. The positive 
effect of the interaction term on social well-being (see Figure 4), suggests that for pupils with 
higher cognitive ability, the effects on social well-being were similar between the cohorts. For 
pupils with lower cognitive ability, however, the difference between the cohorts was larger, 
meaning that the 2004 cohort reported significantly lower social well-being compared to the 
1998 cohort. 
 
 
 
 
 
 
In all, the results suggest that there are differences in psychological, cognitive and social well-
being between subgroups of pupils, and that pupils belonging to certain subgroups have 
stronger relations to certain factors. Additionally, pupils born 1998 and 2004 differ in their 
Figure 3. The interaction effect of 
Cohort*COGN on cognitive well-being. All 
values are standardized; cognitive ability is 
grouped in 10 deciles while cognitive well-
being is presented as average grouped/decile. 
Figure 4. The interaction effect of 
Cohort*COGN on social well-being. All 
values are standardized; cognitive ability is 
grouped in 10 deciles while social well-being 
is presented as average grouped/decile. 
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reports of well-being; 2004 pupils seem to have lower psychological- and social well-being 
compared to the 1998 pupils, but higher cognitive well-being.  
 
Discussion  
The overall purpose of the study was to investigate the psychological, cognitive and social 
dimensions of the construct well-being, and compare between two cohorts of pupils born 
1998 and 2004, to measure the reform effects. Pupils born 1998 were unaffected by the 2011 
educational reforms in Sweden, while pupils born 2004 were affected in full by the reforms. 
An additional purpose was to investigate the psychological, cognitive and social well-being 
constructs in relation to pupils’ sex, educational background and cognitive ability.  
 
The multidimensionality of well-being  
One important aspect in the results is that significant nuances can be overlooked when well-
being is investigated as a unidimensional construct. In previous studies, well-being is 
commonly presented as a unidimensional construct which is problematic in relation to the 
results of the present study. It is, on the contrary, of importance to regard well-being as a 
multidimensional phenomenon and should thus be empirically investigated as such. In the 
present study, it was found that the well-being construct has at least three separate facets (the 
psychological, cognitive and social facets), in relation to a school context. This suggests that a 
generally constructed measure of well-being, which lacks full representation of the separate 
facets, does not necessarily measure what is stated or intended. The results suggest, for 
example, that the measures of school-related psychological, cognitive and social well-being 
have good construct validity, meaning both that the indicators within the factors have strong 
interrelations, and that the factors are appropriately independent from each other (Brown, 
2015:2). This means that the questionnaire items in the respective facets of well-being have 
enough in common with each other to be good measures of well-being, while the facets are 
different enough from each other to be regarded as good measures of school-related 
psychological, cognitive and social well-being. This is in line with arguments presented by 
Pollard and Lee (2003), who claim that unless all facets (psychological, cognitive, social, 
economic and physical) are represented in the measure, it is not a full measurement of well-
being and should thus not be referred to as simply “well-being”.   
 
The multidimensionality of well-being in relation to subgroups  
Yet another interesting result, which further emphasises the importance of measuring well-
being as a multidimensional construct, is that the dimensions of well-being seem to relate 
differently to different subgroups of pupils. That is, there seem to be significant patterns 
regarding the subgroups, which indicate that pupils have different levels of psychological, 
cognitive and social well-being, conditioned by their sex, educational background and 
cognitive ability.     
  
The results regarding sex show that both 1998 and 2004 girls reported lower overall well-
being, compared to the boys in their respective cohort, which support the previous findings of 
sex differences in well-being (Högberg et al., 2019; Nordlander & Olofsdotter Stensöta, 2014; 
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Haugland et al., 2001; Sonmark et al., 2016). However, the results indicate that the sex 
differences were greater in psychological well-being in both cohorts, compared to the 
differences in the cognitive- and social well-being dimensions. Thus, within the same cohort, 
differences between the sexes is primarily associated with psychological well-being, such as 
feeling worried and stressed over school-related tasks such as tests and exams. This is in line 
with several studies (e.g. Högberg et al., 2019; Haugland et al., 2001; Sonmark et al., 2016) 
and indicates that girls seem to be more affected by pressure to perform well in school, 
compared to boys. Additionally, it is reasonable to think that these outcomes are the results of 
gender expectations, rather than biological sex.  
 
Further, previous research indicates that educational background has a positive impact on 
pupils’ educational attainment and other academic outcomes (Bukodi & Goldthorpe, 2013), 
which is supported by the results of the present study. One possible cause for the influence of 
educational background on pupils’ cognitive well-being could be the benefits of having 
parents with educational resources, who to a higher degree than others can provide 
educational support and guidance to their children (Bukodi & Goldthorpe, 2013; Bukodi et 
al., 2014). It is reasonable to believe that educational resources influences pupils’ cognitive 
well-being positively, seeing that educational resources tend to influence pupils’ cognitive 
ability (Svensson, 1964), which in turn is an important aspect for cognitive well-being. When 
it comes to previous research on the influence of family background on psychological well-
being, however, the results are mixed. West and Sweeting (2003) found a relation between 
parental occupation and pupils’ psychological well-being, while Högberg et al. (2019) found 
no significant impact of parents’ employment on pupils’ school-related stress, which is in line 
with the present study. That is, pupils’ school-related worries and stress were not dependent 
on their family’s educational background. It is reasonable to think that the cause for the non-
significant effect of educational background on psychological well-being was that the source 
of pupils’ worries and stress came from processes in school, which weren’t affected 
differently by low- or highly educated parents. That is, it is likely that parents had similar 
short-term expectations regardless of educational level, which could be argued to differ from 
the effect of highly educated parents on academic outcomes such as educational attainment, 
that Bukodi and Goldthorpe (2013) note, which thus would be long-term expectations.  
 
Cognitive ability has in previous research been found to positively affect pupils’ academic 
achievements and self-concept (Marsh, 1990), as well as their self-efficacy and motivation 
(Stoeger & Ziegler, 2010), which is confirmed by the results of the current study. Pupils’ 
cognitive ability seems to have strong effects on their psychological- and cognitive well-being 
in both cohorts. Academic self-concept items were a part of the measure of cognitive well-
being, and there are reasons to believe that pupils with high cognitive ability also perceived 
themselves as academically capable. It is reasonable to believe that this, in turn, affects 
pupils’ cognitive well-being positively.  
 
Well-being measured over time  
A third important aspect in the results is that there seems to be differences in school-related 
psychological, cognitive and social well-being over time, between the two cohorts with pupils 
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born 1998 and 2004, where each cohort went through their 6
th
 school year under different 
circumstances.  
 
The comparison of the cohorts show that pupils who were exposed to the 2011 reforms 
reported lower psychological- and social well-being, compared to pupils who were not 
exposed to the reforms. Pupils’ school-related worries and stress thus increased after the 
reform implementations 2011, which supports the results presented by Högberg et al. (2019). 
This may be caused by increased pressure as a consequence from earlier grading and testing 
in school. Regarding social well-being, previous research findings suggest that grades foster a 
school climate of social comparison and peer competition (Chamberlin et al., 2018; Tannock, 
2015), which could explain the decrease in social well-being from cohort 1998 to cohort 
2004. It is possible that the 2011 educational reforms influenced the 2004 pupils’ social 
relations in school negatively by introducing testing and grading at an early age, fostering 
pupils to compare results instead of creating an open learning environment. Overall, the 
differences across groups in psychological- and social well-being indicate that pupils were 
negatively affected by the 2011 educational reforms.  
 
The relation between cohort and cognitive well-being, however, differs from the overall 
pattern. Pupils who were exposed to the 2011 educational reforms seem to have higher 
cognitive well-being, compared to the pupils who were not exposed, which does not support 
previous research in the subject (Schraml et al., 2011). However, the educational reforms 
were only beneficial for pupils’ cognitive well-being if they had high cognitive ability, while 
pupils who did not score the highest at the cognitive ability test were negatively affected by 
the reforms. Cognitive ability seems to be an important aspect for both psychological- and 
cognitive well-being in the cohorts, but particularly so in the 2004 cohort. This indicates that 
the relation between cognitive ability and psychological- and cognitive well-being has 
increased in strength from the 1998 to the 2004 cohort. There is thus reason to believe that 
cognitive ability was more important for pupils in the 2004 cohort, in order to develop 
functioning psychological- and cognitive well-being, than it was for pupils in the 1998 cohort. 
The group difference is particularly large when it comes to cognitive well-being, indicating 
that 2004 pupils’ beliefs and thoughts of their ability to perform in school were highly 
influenced by their cognitive ability, which could be a consequence from the pressure from 
the result driven system introduced by the 2011 educational reforms. One possible 
interpretation is presented by Schraml et al. (2011), who argue that high levels of stress tend 
to increase cognitive difficulties, which could explain why the difference in cognitive well-
being between high- and low-performing pupils increases substantially from the 1998 to the 
2004 cohort. That is, seeing that the 2004 pupils are put under greater school-related stress 
than their older counterparts, it becomes even more important for the 2004 pupils to have a 
high cognitive ability, in order to develop a positive cognitive well-being.   
 
Further, the results indicate that girls in the 2004 cohort experienced more worries and stress 
in school in relation to boys with the same educational background and cognitive ability, 
compared to the same relation in the 1998 cohort. In previous research, sex differences in 
perceived school-related stress have been suggested to be caused by the often higher 
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expectations from parents’ and teachers’ on girls, regarding academic performance and 
behaviour, which thus result in a higher exposure to stress for girls compared to boys (e.g. 
Schraml et al., 2011; Högberg et al., 2019). Considering that the year when grades were 
introduced had been lowered to 6
th
 Grade, it is reasonable to believe that the 2004 pupils, with 
girls in particular, were more exposed to expectations on their academic performance from an 
early age, than their older counterparts. Thus, the increase in difference between the sexes 
from the 1998 to the 2004 cohort may have been a consequence of the 2011 educational 
reforms (Public Health Agency of Sweden, 2018), which created a school climate with more 
emphasis on tests, results and performance than learning processes (National Agency for 
Education, 2015). Educational background seems to have an equal influence on cognitive 
well-being for both cohorts. This indicates that the 2011 educational reforms did not 
particularly affect the relation between pupils’ educational background and their cognitive 
well-being. One reason for this could be that the educational resources that parental education 
can provide to pupils (Bukodi & Goldthorpe, 2013), are not dependent on the school climate.  
 
Conclusion  
The Swedish school has not been disconnected from the neo-liberal development that has 
taken place in recent years. As a consequence of this, conservative ideals are now prevalent in 
the educational system, with disciplining practices such as early introduction of grades 
(National Agency for Education, 2015:46). These implementations have been criticized, for 
example by Högberg et al. (2019), who investigated the neo-liberal reforms from a health 
perspective. The current study has had a similar aim, but with a focus on measurements of 
well-being, as well as potential differences between subgroups of pupils, since the literature is 
somewhat lacking of consistent definitions and measures. Previous studies regarding well-
being have had a tendency to fail discussing the dimensionality of the construct well-being, 
which in actuality is a multifaceted construct. By overlooking the complexity of the construct 
well-being, statistical results may be portrayed incorrectly and lack important nuances. It 
could also be argued to be misleading to describe and measure well-being as a “general” 
unidimensional construct, if not all dimensions are represented in the measure. The present 
study contributes with knowledge of how the psychological, cognitive and social well-being 
dimensions can be measured and how the effects of exposure to the reforms, sex, educational 
background and cognitive ability differ between Swedish Grade 6 pupils.   
 
The results of the study indicate that the current result-driven-educational-system in Sweden 
seem to affect compulsory pupils’ well-being negatively, as well as increasing the gaps 
between pupils’ prerequisites to succeed in school. This calls for a re-evaluation of the values 
the Swedish school currently is built on, from result based values to learning based values, to 
create school environments that foster well-being and health (Public Health Agency of 
Sweden, 2018:88). In conclusion, to deal with the current downward trend of Swedish pupils’ 
health and well-being, more research on school-related well-being and mental illness is 
necessary.  
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Limitations and future research  
It could be so that additional interesting nuances were overlooked because all facets were not 
included in the measurements of the present study. In future research, therefore, the economic 
and physical facets of the construct should be included in the measures, to further investigate 
school-related well-being as a full construct. It would allow for a more general discussion 
about school-related well-being. Additionally, the present study lacks academic achievement 
as an outcome. In following research, the scope of the current study can thus be developed by 
including final grades as an outcome, which would make the results more relatable to actual 
academic achievements and making it possible to further investigate and compare how 
school-related well-being affected pupils in the 1998 and 2004 cohorts. The final grades for 
the 2004 cohort will be available in autumn 2020 and further analyses will be carried out in a 
project funded by the Swedish Research Council (dnr. 2019-04531).  
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